A commercially available polychlorotrifluoroethylene, Daiflon (Daikin Kogyo, Osaka, molding powder) was sieved to 80-100 mesh, cleaned with hydrochloric acid and acetone mixture, then washed with pure water and dried at 100°C for 20 h.
A glass tube (10 mm i.d., 14 cm long) with a coarse sintered glass disc and stopcock at the bottom was filled with suitable amounts of the polymer slurried with ethanol. Enough pure water was passed through the column to displace any ethanol. To each solution of metal, 1% 8-quinolinol in 2.5% acetic acid solution was added to make 0.005% w/ v (3.5X104 mol dm 3) for 8-quinolinol; the pH was adjusted with ammonia/ ammonium chloride or acetate buffer solution and nitric acid. A 100 cm3 aliquot of the solution was passed through the column filled with 0.50 g of the refined polymer.
Then the metal retained on the column was eluted with 1 mol dm-3 hydrochloric acid or methanol and the effluent was submitted to atomic absorption measurement of the metal. The methanol effluent was evaporated; then the residual complex was decomposed by digestion with nitric acid-perchloric acid mixture. Finally, the residue was dissolved in 0.1 mol dm 3 hydrochloric acid for AAS analysis.
To iron(II) solution, hydroxylamine hydrochloride and 0.1% 1,10-phenanthroline-ethanol solutions were added to make 0.004% (2.2X104 mol dm 3) for the phenanthroline and the pH was adjusted to 3.6±0.2 with acetate buffer solution. A 100 cm3 portion of the solution was passed through the column filled with 1.0 g of the polymer. The iron was eluted with methanol. The effluent was treated as described above. Finally the amount of iron was determined by the 1,10-phenanthroline spectrophotometric method.
Results and Discussion
The effect of p H quinolinol complex copper(II) solution.
on the adsorption of copper(II)-8-was examined using 0.1 mg dm-3 The results are illustrated in Fig. 1 together with the extraction curve of the complex with chloroform.9 The copper(II) complex was quantitatively adsorpbed just on top of the column at a pH value above 3.5. In comparison with the chloroform extraction (0.1 mol dm-3 8-quinolinol), the pH of the complete adsorption shifted by 1.5 to the basic side under the present conditions. This fact may be attributed to a difference in the reagent concentration for the two cases.
The adsorption capacity was measured by a breakthrough method using 0.2 mg dm-3 copper(II) solution and found to be 170 µg Cu(II) g-' (2.7 µmol g').
The adsorption of the 8-quinolinol complexes of four metals, copper(II), cadmium(II), iron(II) and zinc(II) was carried out at pH 8 -9. The metals were eluted with 1.0 mol dm-3 hydrochloric acid or methanol. The yields of each metal are shown in Table 1 with the relative standard deviations.
Except for iron(II), the yields of the metals were quantitative.
In the case of iron(II) the yield was improved with the decrease of the concentration, suggesting the applicability to preconcentration of the metal from water samples.
The iron(II)-1,10-phenanthroline complex was also adsorbed on the polymer at pH 3.6. The adsorption capacity was found to be 63 µg Fe(II) g ' (1.13 µmol g-1) by the breakthrough method using 2.0 mg dm 3 iron(II) solution. Iron retained on the column was insufficiently eluted with any acid solutions, but about 10 µg of iron adsorbed on the polymer could be quantitatively eluted with 15 cm3 of methanol.
The copper(II)-DDTC complex was incompletely adsorbed on the polymer (ca. 37%). Although the copper(II)-PAN and iron(II)-4,7-diphenyl-1,10-phenanthlorine(bathophenanthroline) complexes were adsorbed on the polymer, these complexes seemed to be adsorbed as their precipitates, because the complexes were removed by filtration with Millipore filler (0.45 µm) from their solutions.
On the other hand, the simple cations of these metals were adsorbed to a lesser extent by this polymer and not eluted with methanol. Therefore, the polymer can be used for specific preconcentration of metals associated with some organic compounds.
Further studies are now in progress. 
